Karyopherin-independent spontaneous transport of amphiphilic proteins through the nuclear pore.
Highly selective nucleocytoplasmic molecular transport is critical to eukaryotic cells, which is illustrated by size-filtering diffusion and karyopherin-mediated passage mechanisms. However, a considerable number of large proteins without nuclear localization signals are localized to the nucleus. In this paper, we provide evidence for the spontaneous migration of large proteins in a karyopherin-independent manner. Time-lapse observation of a nuclear transport assay revealed that several large molecules spontaneously and independently pass through the nuclear pore complex (NPC). The amphiphilic motifs were sufficient to overcome the selectivity barrier of the NPC. Furthermore, the amphiphilic property of these proteins enables altered local conformation in hydrophobic solutions so that elevated surface hydrophobicity facilitates passage through the nuclear pore. The molecular dynamics simulation revealed the conformational change of the amphiphilic structure that exposes the hydrophobic amino acid residues to the outer surface in a hydrophobic solution. These results contribute to the understanding of nucleocytoplasmic molecular sorting and the nature of the permeability barrier.